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INTRODUCTION: 

Vibration  surveys  conducted  by  the  Planning  Department,  Design 
Division,  of  the  New  York  Naval  Shipyard,  in  response  to  ship  and 
yard  requests  are  summarized  in  brief  reports  which  are  not  nor¬ 
mally  distributed  to  the  Bureau  of  Ships  or  other  Naval  activities. 
It  is  believed  the  data  contained  in  these  reports  oould  be  of 
interest  to  the  Bureau  of  Ships  and  of  value  to  the  various  govern¬ 
ment  activities  indicated  on  the  distribution  list.  ~ 

In  accordance  with  Chief,  Bureau  of  Ships  Instruction  9*K)0.9  of 
4  October  196I  this  summary  report  of  all  vibration  surveys  conduc¬ 
ted  by  the  Design  Division  of  the  New  York  Naval  Shipyard  is  for¬ 
warded  herewith  for  information  and  file. 
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1.  Brief  Summary 


An  underway  vibration  survey  was  oonducted  on  the  hull, 
main  turbines,  reduo tion  gears,  shafting  and  propellers 
during  the  sea  trial  of  the  USS  HARWOOD  (DDE  o6l) .  The  ship 
embarked  from  the  New  York  Naval  Shipyard  at  0730  on  28  Dec. 
1961  and  returned  the  same  evening  at  2000. 

The  results  indicated  that  there  were  no  excessive  vibra¬ 
tions  in  the  areas  inspected. 

2.  Personnel  Contacted? 

LTJO  O'Neil  Eng.-  Off.  USS  HARWOOD  (DDE  861) 

LTJO  Frltche  Ship  Supt.  USS  HARWOOD  (DDE  861) 

3.  Details  of  Survey: 

Data  In  the  main  propulsion  machinery  room  was  taken 
with  an  Askanla  hand  vibrograph  with  a  20:1  magnification 
ratio.  Data  was  recorded  at  all  bearings  on  the  main  pro¬ 
pulsion  machinery  in  the  three  principal  directions  while  at 
approximately  3I5SRPM. 

Data  on  the  hull  was  taken  with  an  Askanla  universal 
vibrograph  with  a  20:1  magnification  ratio.  Hull  data  was 
recorded  in  the  gun  director  located  at  02-74*0 • 

4*  Results : 

a.  Analysis  of  main  propulsion  machinery  data  do  not 
indicate  excessive  vibration.  However,  large,  buVnot  ex¬ 
cessive  vibrations  were  recorded  in  the  area  of  the  H.P. 
turbine  in  engine  room  no.  2. 

b.  Hull  data  recorded  in  the  gun  director  also  indicated 
satisfactory,  operation. 

5.  Recommendations ; 

a.  It  is  recommended  that  because  of  the  "large"  vibra¬ 
tions  recorded  in  the  vicinity  of  the  H.P*  turbine  in  engine 
no.  2  (as  noted  in  para.  4) »  *  further  study  be  made  during 
the  sonar  noise  survey  trials.  This  survey  will  serve  to 
validate  the  data  taken  on  2d  Dee.  1961. 

b.  Hull  -  No  work  require^ 


6  .  Adv  anoe  information  was  given  to  oode  and  B. 

on  2  Jan*  1962. 
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1.  Brief  Summary: 

An  underway  vibration  survey  was  eonduoted  In  the  aft 
engine  room  (#2)  during  the  sea  trial  of  the  USS  HARWOOD  (DDB86 
The  ship  embarked  from  the  New  York  Naval  Shipyard  at  0745  on 
11  Jan  1962  and  returned  at  lij.00  on  12  Jan  1962. 

The  results  lndloated  that  there  were  no  exoesslve  Vtbratlo 
In  the  areas  lnspeoted. 

Note;  This  survey  was  conducted  on  the  recommendation  of 
ref.  (a). 

2.  Personnel  Gont sated: 

LTto)  0»Nell  Eng,  Off.  USS  HARWOOD  (DDE861) 

LTCrd)  Frltohe  Ship  Supt. 

3.  Details  of  Survey; 

Data  In  the  aft  main  propulsion  machinery  room  (#2)  was 
taken  with  an  Askanla  hand  vlbrograph  with  a  20rl  magnification 
ratio.  Data  was  recorded  at  all  bearings  and  on  the  foundation 
of  the  H.  P. ,  L.  P*  and  cruising  turbines.  Data  was  taken  In 
the  three  principal  directions  while  at  approximately  80# 
full  power. 

4*  Results: 


a.  Analysis  of  data  verify  the  conclusions  of  ref.  (a). 
That  lsf  no  exoesslve  vibration  was  found. 

5.  Advanoe  Information  was  given  to  Code  2l|l|D  on  16  Jan  1962. 
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ABSTRACT 


A  vibration  survey  was  conducted  by  Design  Personnel 
to  determine  the  vibratory  characteristics  of  the  Hangar 
Deck  and  other  Decks  Aft,  the  engine  stowage  area 
(02  Level  Aft)  and  the  Island  (0o  and  09  Levels),  of  the 
USS  CONSTELLATION  during  her  Sea  Trials. 

Based  upon  the  results  of  the  investigation,  the 
following  conclusions  are  drawn: 

a.  The  vibratory  amplitudes  of  the  Main  Deck  from 
Frame  215-2W*  and  other  Decks  in  the  Aft  Section  of  the 
Ship  were  within  the  acceptable  amplitudes  for  this  Class 
Vessel. 


b.  Vibratory  Amplitudes  in  Flag  Plot  (08  Level)  and 
the  Bridge  (09  Level)  were  above  the  average  experienced 
in  this  area  for  this  Class  Vessel.  Additional  Stiffening 
of  the  cantilevered  structure  is  recommended. 

c.  The  vibratory  amplitudes  of  the  Deck  in  the  Jet 
Engine  stowage  area  were  moderate,  but  the  exist,  shock 
mounting  system,  on  which  the  engine  is  supported,  magnifies 
the  deck  amplitudes  to  a  level  which  is  not  acceptable  for 
the  engine. 


SUMMARY: 

.  r 

A  vibration  survey  was  conducted  on  various  decks  of 
the  USS  CONSTELLATION  ICVA6I4.)  during  her  Sea  Trials 
(Builders  and  P.A.T.).  To  determine  the  maximum  amplitudes 
of  vibration  and  to  compare  them  with  the  accepted  values 
of  other  vessels  of  the  Class. 

Hull  Records  ware  taken  during  build-up  to  full  power  ar 
at  full  power  (130-167  RPM). 
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SUMMARY  ( COST ’ D) 


The  results  indicate  no  excessive  vibration  on  the  main 
deck  or  other  decks  except  in  the  Island  Structure  (08  and  09 
levels).  The  Jet  Engine  (J-71)  as  stowed,  vibrated  excessively 
on  the  exist,  shock  mounts.  The  exist* shock  mounts  have  a  tend¬ 
ency  to  amplify  and  transmit  to  the  engine  the  5th  order  vibra¬ 
tion  present  in  the  Aft  portion  of  the  ship. 

AIMINISTRATIVE  INFORMATION 

1.  AUTHORITY:  Design  Log  #2005 

R§F.  (a)  Plan  Ho.  CVA64-1351430  -  Alt.  "K" 

2.  INTRODUCTION: 

A  vibration  survey  was  conducted  on  the  USS  CONSTELLATION 
(CVA64)  during  her  builders  and  P.A.T.  Trials  to  record  Ampli¬ 
tudes  of  Vibration.  Prom  130  RPM  to  167  RPM  (Pull  Power). 
Vibratory  readings  wepe  recorded  by  means  of  an  Universal 
Askania  Vibrograph  or  a  hand  Askqnia  Vibrograph,  where  no 
readings  could  be'  obtained  with  the  "Universal” .  The  survey 
was  primarily  conducted  in  areas  of  the  ship  which  exhibited 
excess  amplitudes  of  vibrations  on  other  vessels  of  the  class. 

3.  DESCRIPTION 

The  subject  vessel  is  similar  to  a  FORRESTAL  Class  Aircraft 
Carrier  equipped  with  five  (5)  bladed  propellers,  on  all  four 
(4)  shafts. 

r 

4.  PROCEDURE 

(a)  The  Vibration  Survey  was  geared  to  the  ship's  build-up 
to  full  power  and  sustained  full  power  endurance  run  (about 
four  (4)  hours).  All  readingswere  taken  by  either  an  Askania 
Universal  Vibrograph,  or  where  it  was  not  feasible,  an  Askania 
Hand  Vlbrograph  (Both  at  20:1  Magnification). 

(b)  PHASE  I  -  In  order  to  determine  the  Vibratory  charactei 
i sties  of  the  Hangar  Deck  a  traverse  of  the  deck  was  made.  The 
area  covered, extended  from  frame  215-244*  Headings  were  taken 
on  the  g  Long'l.,  other  Long'ls,  between  Long'ls  and  at  Trans, 
frames  (See  Figures  1(a)  and  1(d)). 

(c)  PHASE  II  -  A  traverae  of  the  Jet  Epgine  Stowage  Plat¬ 
form  (02  level) was  made  to  determine  the  Vibratory  character¬ 
istics  of  the  deck  and  also  of  the  stowfge  rack.  Readings  wer« 
taken  with  the  engine  stowed  (See  Fig.  11(a)). 
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4.  PROCEDURE  (CONT'PJ 

(d)  PHASE  III  -  Excessive  vibratory  amplitudes  were 
reported  during  Sea  Trials  on  USS  KITTY  HA VK  (CVA63). 

In  Flag  Plot  (06  Level)  and  the  Bridge  (09  Level). 

A  survey  of  these  levels  was  made  to  determine  whether  ex¬ 
cessive  vibration  was  present  on  the  CVA64  (See  Fig.  Ill  (a) 
and  III  (by. 


5*  CONCLUSIONS  AID  RECOMMENDATIONS 
PHASE  I 


a.  The  results  of  this  survey  summarized  in  Tables 
1(a)  and  1(b)  Indicate  a  5th  Order  peak  amplitude  of 

(  +  13  MILS,  in  one  area  during  full  power.  This  Amplitude 

of~Vlbration  is  moderate  for  this  Class  Carrier.  In  general 
Amplitudes  are  such  lower  than  this,  over  the  entire  area. 

b.  The  same  comment*  as  (&K  apply  for  the  Gallery 
Deck  (See  Table  1(c)  ), 

PHASE  II  -  The  Vibratory  Amplitudes  recorded  on  the 
deck  were  moderate  not  exceeding  (  +  5  MILS)  (See  Table  11(a)). 
But  the  shock  mount  system  (Includes  "C"  Mount  and  Engine 
Mount),  on  which  the  engine  is  mounted,  amplify  the  deck 
amplitudes  to  a  level  which  is  not  acceptable  for  the  engine. i.e 
An  Amplitude  of  (+  l8  MILS)  which  may  cause  the  malfunctioning 
on  some  parts  of  The  engine. 

Representatives  from  BUWEPS  and  BUSHIPS  who  were  present 
during  the  trials  indicated  that  a  new  study  of  the  shock  mount 
system  will  be  made  to  correct  this  condition. 

PHASE  III  -  The  results  of  this  phase  of  survey  (eummarl 
in  tables  ill (a)  and  111(b))  indicate  that  th«  amplitude  of 
vibration  near  the  Island  Bulkheads  are  moderate  (  +  2  MILS) 
increasing  as  expected  toward  the  free  end  of  the  bridge  and  flai 
plot.  The  maximum  amplitude  recorded  at  these  points  is 
(  ♦  23  MILS)  at  145  and  dropping  off  to  (  +6  MILS)  at  167  RPM) 

(Full  Power).  The  maximum  amplitude  of  vibration  recorded  is 
considered  excessive  from  the  standpoint  of  being  uncomfortable, 
since  it  occurs  in  an  ares  which  is  constantly  manned  by  persoi*n< 
who  are  engaged  in  the  navigation  of  the  ship.  Moreover,  the 
peak  amplitude  occurs  close  to  the  air  operation  speed. 

In  order  to  reduce  the  vibratory  amplitudes,  the  exist 
trusses  below  the  flag  plot  should  be  extended  to  the  BulkwArk. 

See  Re;?,  (a) U?lan  No.  CVA64-1351430,  Alt.  "K"). 
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1*  Brief  Summary* 

A  dockside  vibration  survey  wi  oonduotad  on  tha  No.  1  Ship  Servioe  lOOKtf 
Diaaal  Generator.  Tha  results  of  tha  survey  indioat a  a  predominant 
first  ordar  vibration  whioh  is  excessive  in  tha  fora  and  aft  dirsotions  at 
both  tha  aft  and  forward  ends  of  tha  diassl  angina  (point  C  and  D  on  sketch, 
paga  3  )•  Tha  data  also  indicated  an  axcaaaiva  vibratory  amplitude  at 
forward  and  of  tha  DC  exoitar  in  tha  vertical  and  fora  and  aft  directions* 
(Point  A  on  sketch,  paga  3  )• 

2.  Personnel  Contacted i 

ENS.  Arnold  -  Engineering  Officer^  AGS  O 
3*  Details  of  Surrey* 

Vibrations  ware  recorded  in  tha  three  principal  directions  at  the  points 
indicated  on  sketch,  (paga  3  )  utilising  an  Askania  hand  Vibrograph  with  a  5*1 
feeler  probe*  Readings  ware  taken  with  the  generator  operating  at  no  load. 

Name  plate  datai 

Diesel  Engines  OM  Model  >268 A 

Generator*  G.E.  -  125  KVA-  1200  RPM  -  0.8  pf 

UUO  V  -  3  phase  -  60  cycle 


U*  Results* 

The  results  of  the  survey  indicate  excessive  vibratory  displacement 
amplitudes  at  the  exciter  end  and  at  the  top  of  the  diesel  engine.  The  data 
is  tabulated  on  page  3  . 

5*  Conclusions  and  Recommendations t 

In  order  to  reduce  vibration  amplitudes  to  aeoeptable  limits  the  following 
checks  should  be  made  and  corrective  action  taken  where  necessary. 

a.  Check  the  coupling  between  the  diesel  engine  and  the  generator  for 
alignments 

b.  Check  the  O.C.  Exciter  for  the  following. 

(1)  Correct  mounting  of  housing. 

(2)  Alignment. 

(3)  Balance  of  rotor  (together  with  generator  rotor) • 


1 


o*  Check  foundation  and  Bogins  Sub-base  for  eraoka.  Chook  bolting 
for  tightness. 

d.  Chook  to  inouro  that  vibration  isolating  notorial  is  inotsllod  in 
accordance  with  manufacturers  instructions,  that  is  with  proper  loading  and 
proper  take-up, on  bolting. 
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1.  Brief  Dnwrj  r 

Underway  vibration  raiding*  war*  taken  on  the  hull,  main 
turblnaa,  raduotlon  gears,  Shafting  and  propallara  during  the 
aea  trial  of  tha  USB  WARfC  (DD865).  Th*  ship  ambarkad  from  th* 

Haw  York  Haval  Shipyard  at  0630  on  2  Fab.  1962  and  raturnad 
at  1500  on  3  Fab.  1962.  Tha  hull  aurvay  indleataa  a  aatlafaotory 
oondltlon  with  raapaet  to  vibration*  Tha  main  propulsion  aurvay 
indloatas  aatlafaotory  oondltlon*  at  th*  reoordad  speeds 
(280  rpm  in  machinery  room  #1  and  247  rpm  In  machinery  room  #2)* 
Had  th*  ship  gone  up  to  60% full  power  (316  rpm)  the  data 
indicates  that  there  may  be  an  unsatiafaotory  condition. 

MOTR:  Rpm  refer*  to  shaft  revolutions  par  minuto  unless 
otherwise  indicated. 

2.  Personnel  Contacted: 

LT  (JO)  Thaarla  -Eng.  Off.  UB8  HARR  (DDS65) 

3.  Details  of  Survey: 

Data  in  th*  main  propulsion  plant  machinery  rooms  was  taken 
with  an  Askanla  hand  vibrograph  with  a  20:1  feeler  tube.  Vibra¬ 
tion  readings  were  obtained  for  all  bearings  on  the  main  propul¬ 
sion  machinery  in  the  three  principal  directions  at  260  rpm  in 
machinery  room  #1  and  247  rpm  of  the  shaft  in  machinery  row  #2. 

The  ship  did  not  maintain  60%  full  power  (316  rpm)  for  any 
appreciable  length  of  time,  ther Afore,  readings  at  that  speed 
were  not  taken  in  th*  maohinery  spaces. 

An  Askanla  universal  vibrograph  with  a  20:1  magnification 
ratio  was  used  in  tha  gun  direotor  (02-74-0)  to  obtain  hull 
vibration  through  the  range  67  rpm-340rpya  in  th*  athwart  ship 
direction. 

4.  Results: 

a.  Hull  data  reaordsd  1m  th*  gun  director  Indicated  a 
satisfactory  eondltlea  with  respeet  to  vibration.  A  maximum 
single  amplitude  of  5*2$  mils  at  a  speed  of  310  rpm  was  recorded. 
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b.  A  single  amplitude^vibration  of  ,75A*n  the  athwartship 
direction  at  high  (treasure  turbine  frequency  ( 14-700  cpm)  was 
found  at  the  orulslng  turbine  reduction  gear  bearing  in  machinery 
room  #1  (280  rpm).  Had  the  ship  attained  Bojf  full  power  (316  rpm) 
the  data  indicates  that  the  amplitude  of  vibration  may  be  above 
the  allowable  limit. 

c.  A  single  amplitude  of  vibration  of  .50  mils  In  the 
athwartship  direction  at  high  pressure  turbine  frequency 
(3900  cpm)  was  found  at  the  orulsing  turbine  reduction  gear 
bearing  in  machinery  room  02(21^.7  rpm).  Had  the  ship  attained 
80jt  full  power  (316  rpm)  the  data  indicates  that  the  amplitude 
of  vibration  may  be  above  the  allowable  limit. 

5.  Recommendations: 

a.  It  la  recommended  that  aa  a  result  of  the  vibrations 
obtained  (para  I4.  above)  a  full  vibration  survey  be  conducted 
through  a  range  of  apeeda  up  to  6o£  full  power  (316  rpm)  on 
the  two  high  pressure  turbines  only,  on  the  next  trial. 

b.  Nq  hull  work  la  required. 

6.  Advanced  information  was  given  to  Code  212  F.  and  E. 
via  Code  2kk  on  6  Feb  1962. 
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1.  Brlaf  Summary: 

'  .  • -  ■  ■  " 

An  underway  vibration  furvay  waa  oonduoted  on  the  main 
turbines,  reduction  gear a, 'ehaffeing  and  propellers  during 
the  pre-repair  sea  trial  of  the  US 3  COME  (DD666).  The  ahlp 
embarked  fro*  the  Charleston  laval  Shipyard  St  0900  on 
13  Ear  1962  and  arrived  at  the  Mew  Tork  Haval  Shipyard  at 
1200  on  15  Mar  1962. 

The  results  indicated  that  there  were  no  excessive 
vibrations  in  the  areas  inspected*  , 

2*  Personnel  Contacted: 

Vt  Burns  -Eng. Off  .,US$  COME  (DD868 

VJt  (JO)  Mturo  -Ship  Supt.;NAvShi|o^d»NVK. 

3*  Details  of  Survey t 

a.  Drafts  Pwd,  12*  6";  Mean,  13'  i  Aft,  13*  6!* 
Displacement:  3030  tons 

b.  Data  in  the  main  propulsion  sukohlnery  rooms  was  taken 
with  an  Amtanla  hand  vlbrograph  with  a  20:1  magnification 
probe.  Data  was  reoorded  at  all  bearings.  In  the  three 
principal  directions,  while  at  80%  full  power  (3l6srpm). 

The  hull  survey  was  conduoted  at  tbs  baa#  of  the  main  gun 
director  (02  level,  fr  ?k) .  Athvartshlpi  vibrations  were 
recorded  et  10  rpm  Intervals  in  the  speed  range  of  125  to 
335'*rpm,  with  $ srpm  Intervals  thru  the  critical  ranges 
(approx.  235  end  JlOsrpm).  The  instrument  used  to  reeord 
the  athwart shipy  hull  vibrations  was  en  Askanis  Uni var sal 
vlbrograph  set  for  20:1  magnification. 

1  i 

e.  Bach  propulsion  unit  consists  of  an  H.P.  end  D.P. 
turbine  flexibly  connected  to  dcpble  reduction  artioulated 
gears.  The  cruising  turbine  is  connected  to  the  B.P« 
turbine  by  means  of  a  aingla  reduction  gear  and  pinion. 

* 
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a.  From  the  standpoint  of  vibration,  the  analysis  of 
the  main  propulsion  machinery  data,  Indicates  satisfactory 
condition  of  the  main  turbines  and  reduction  gears.  Maximum 
amplitude  of  vibration  was  found  to  be  £  5.7  mils  •  5*3  cps 
(prop,  blade  frequency).  This  was  recorded  at  the  forward 
end  of  the  L.P.  turbine  in  MMR  #2  in  the  athwartship'  direc¬ 
tion.  This  value  is  well  below  the  accepted  maximum.  See 
page  4  -for  recorded  data. 

b.  From  the  standpoint  of  vibration,  the  analysis  of 
the  hull  data  also  indicates  a  satisfactory  condition  of 
the  main  propulsion  shafting  and  propellers.  The  maximum 
amplitltude  of  vibration  recorded  was  ±2.1  mils  6  325>*rpm. 
Accepted  maximum  for  this  class  ship  as1  per  reference  (a)» 
is*20  mils.  See  page  5  for  recorded  data. 

f>.  Conclusions  and  Recommendations: 

From  the  standpoint  of  vibration,  no  work  is  necessary 
on  the  main  turbines,  f'fcdtiction  gears,  shafting  or  propellers. 

6.  Advance  information  was  givan  to  Code  232  on  16  Mar  1962. 
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1.  Brief  Summary 

A  d£ckftlde  vibration  and  noise  survey  was  conducted  on  the  No.  3, 

600  kw  ships  service  turbine-generator  set.  Analysis  of  the  vibration 
data,  which  was  taken  at  operating  speed  (1200  RFM),  Indicates  no 
excessive  vibration.  (See  Sketch  1  on  Page  3)  Yet,  readings  taken  at 
540  RPM  reveal  excessive  vibratory  displacement  amplitudes  at  both 
turbine  bearings.  (Station  A  &  B  on  Sketch  1)  Sound  level  readings 
taken  in  this  space  also  indicate  a  higher  than  allowable  decibel  level. 

2.  Personnel  Contacted 

Hr.  Luchart  -  Code  232 
'3.  Details  of  Survey 

a.  The  No.  3-600kw  turbine-generator  set  consists  of  a  steam 
turbine  driving  the  generator  through  a  8.3  to  1  single  reduction  gear. 
The  speed  is  controlled  by  the  speed  governor,  mounted  at  the  top  end 
of  the  oil  pump  drive  shaft,  which  is  driven  from  an  extension  of  the 
low  speed  reduction  gear  by  means  of  a  worm  gear  drive. 

b.  Nameplate  Data 

(1)  Turbine  Mfg.-  General  Electric  -  6  Stage,  10022  RPM  rAted 
at  585  psl  inlet  steam  at  855°F. 

(2)  Generator  Mfg*-  General  Electric  -  6  Pole  600kw,  1200  RPM 
450  volts. 

c.  Vibration  data  was  recorded  on  the  No.  3  -  600kw  turbine- 
generator  set  at  all  bearings  and  foundation  locations  as  shown  on 
Page  3  ,  Sketch  1,  utilizing  an  Askanla  Hand  Vibrograph  with  a  20:1 
feeler  tube.  Readings  were  taken  with  T-G  set  operating  at  1200  RPM 
(Rated  RPM)  at  both  load  and  no  load  conditions.  Vibratory  displace¬ 
ments  were  recorded  in  the  three  principal  planes  whenever  possible. 

The  measurable  vibrations  indicated  a  safe  operating  condition  at  this 
speed.  It  was  noted  by  Ships  Force  that  large  amplitudes  of  vibration 
existed  at  a  speed  of  approximately  600  RPM.  When  the  speed  of  the 
unit,  under  no  load  conditions  was  stabilized  at  540  RFM,  readings 
were  taken,  and  the  results  collected  revealed  excessive  vibratory 
displacements  at  both  turbine  bearings.  This  measured  vibration  of 

+  6»75  Mils  @  4450  CPM  (tubine  frequency)  in  the  vertical  direction 
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well  exceeds  the  allowable  +1,2  Mils  at  this  frequency, 

d,  A  noise  survey  was  taken  simultaneously  with  the  vibration 
survey.  All  sound  levels  and  associated  Band  Widths  were  detected 
utilising  a  General  Radio  sound  level  meter  and  matched  octave 
band  noise  analyser.  Sound  level  readings  were  recorded  with  the 
ship's  ventilation  operating  and  with  the  No.  3  T-G  set  operating  at 
load  and  no  load  conditions.  During  load  condition  of  No.  3  unit, 
the  No.  1  unit,  was  operating  under  no  load.  (Corresponding  to 
Condition  A  on  Page^*  .)  The  situation  was  reversed  for  Condition 
B,  Page  ^ .  Data  Indicated  an  unsatisfactory  condition  In  this 
space  In  the  1200-2400  and  2400-4800  Band  widths.  During  the 
entire  sound  survey  No.  2  unit  was  Inoperative* 

4.  Results 

a.  From  the  standpoint  of  vibration  the  value  of  +  6.75  Mils  @ 

4450  CPM  is  beyond  the  allowable  limit  at  this  frequency. 

b.  From  the  standpoint  of  sound  level,  we  have  an  adverse 
operating  condition.  The  97.5  decibel  level  In  the  1200-2400  CPS 
bend  width'!*  above  the  specified  allowable  limit. 

5.  Conclusions  and  Recommendations 

In  order  to  reduce  vibration  amplitudes  and  sound  levels  the  follow¬ 
ing  la  recommended : 

a.  Dynamically  tab  a lance,  turbine  and  generator  shafts  with 
raspectlve  pinion  and  gear  attached. 

b.  Check  turbine  shaft  alignment. 

o.  Cheek  turbine  rotor  for  loose  blading* 

* 

d.  Check  both  pinion  and  gear  for  proper  tooth  contact  and  excess¬ 
ive  wear* 

.6.  Advance  Information  was  given  to  Codes  213A  and  232  on  12  March 
1962, 
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1 .  Brief  Summary : 


A  vibration  survey  was  conducted  on  the  No.  3C2  forced  draft  blower  on 
9  February  and  on  the  No.  3A2  forced  draft  blower  on  31  March  1962.  Results 
of  the  surveys  indicate  excessive  vibration  amplitudes  in  both  units, 

2,  Personnel  Contacted: 


CPO  Buce  -  CVA42 

3.  Details  of  Survey: 

The  survey  on  Blower  3C2  was  conducted  enroute  Bayqhne,  N,J.  to  New  York 
Naval  Shipyard  with  the  boiler  cold.  The  survey  on  3A2  was  conducted  at 
dockside.  An  Askania  Hand  Vibrograph  with  a  20  to  1  feeler  tube  was  used  to 
take  readings  in  the  three  principal  planes,  where  possible,  at  the  bearings 
(See  page  3  ) .  The  speed  of  each  unit  wbb  varied  by  increasing  the  chest 

pressure  at  the  turbine  in  stepped  increments.  The  Tachometers  mounted  on 
the  units  were  inoperative.  The  data  is  tabulated  on  page  4  . 

4.  Results : 


Analysts  of  the  data  indicates  excessive  first  order  vibratory  displace- 
ment  amplitudes  on  both  units  and  high  amplitude  one  half  order  vibration 
of  unit  No.  3A2.  Maximum  readings  for  unit  No.  3A2  were  +1  mil  at  76  cps 
(firBt  order)  and  1,5  mils  at  40  cps,  35  cps  and  33  cps  (1/2  order). 

Maximum  displacement  for  unit  No.  3C2  was  +  1.25  mils  at  85  cps  (first  order), 

5.  Conclusions 

The  two  units  are  considered  to  be  vibrating  excessively.  It  is 
recommended  that  both  units  be  dynamically  balanced  and  the  bearings  and 
shaft  checked  for  proper  clearance  and  alignment  during  the  next  avail¬ 
ability.  It  is  further  recommended  that  the  structure  in  the  vicinity  of 
the  exhaust  ducting  of  unit  No.  3A2  be  reinforced  and  any  missing  or 
damaged  structure  be  replaced  or  repaired  . 
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1*.  RESULTS  (COHT»D) 


floor  of  the  building  as  shown  in  the  sketch  on  page  4 
The  foundation  was  visibly  pounding  against  the  floor 
of  the  building  during  the  survey  and  the  conorete  in  the 
area  was  beginning  to  crumble.  Further  more,  the  piping 
in  the  vicinity  of  the  compressor  and  cooler  was  vibrating 
excessively. 

5.  CONCLUSIONS  AND  RECOMMENDATIONS 


The  amplitudes  of  vibration  detected  are  considered  to 
ie  excessive  and  its  effect  upon  the  environment  is 
detrimental  to  continuous  operation.  Several  possible 
solutions  are  offered  in  order  of  preference.  However, 
the  firjat  should  be  instituted  no  matter  which  of  the  others 
is  chosen., 

A.  Install  flexible  connections  in  the  piping  between 
the  compressor  and  the  building.  Consider  the  cooler  as 
part  of  the  building. 

B.  Increase  the  mass  of  the  foundation  to  at  least 
30,000  pounds  in  the  shape  of  a  solid  rectangle  rather  than 
the  present  Tee  shape.  Isolate  this  foundation  from  a  sub¬ 
foundation  set  in  the  soil  with  waterproof  paper  and  vibra¬ 
tion  insulsting  cork  (such  as  "vibra-cork"  manufactured  by 
Armstrong  Cork  Co.),  the  thickness  to  be  determined  from 
the  loading  and  the  cork  manufacturers  design  data.  See 
sketch  "A"  on  page  5 

C.  Increase  the  mass  of  the  foundation  to  at  least 
30,000  pounds  in  the  shape  of  a  solid  rectangle,  ^se  vibrati 
insulating  cork  between  the  foundation  and  the  floor  of  the 
building.  See  sketch  "Bn  on  page  5 

D.  Use  the  existing  foundation.  Break  up  the  floor 

in  the  vicinity  of  the  foundation  to  allow  for  the  insertion 
of  vibration  insulating  cork  between  the  foundation  and  the 
building  floor.  This  will  not  appreciably  reduce  the  mag¬ 
nitude  of  the  vibration.  In  the  compressor,  but.  It  will 
reduce  the  transmission  of  the  vibration  to  the  building  and 
surrounding  area.  See  sketch  HC"  on  page  S  . 
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1.  BRIEF  SUMMARY; 

An  underway  vibration  investigation  was  conducted  op  the 
Nb.  2  cruising  turbine  arid  crtiising  .turbirie  reduction  gear. 
Analysis  of  the  t  vibration  *data  reveals,  excessive' Vibratory 
amplitudes  at  the  forwa'rd  bearing  of  t]he  cruising  turbine 
at  192  and  24 7  shdft’RPM.  A' knocking  noise  was  also  evident 
at  the  above  mentipned  speeds. 

-  •  1 

2.  PERSONNEL  CONTACTED 

Lt.  Miller  Eng’.  Officer  (DD  843) 

3.  DETAILS  ,0F  SURVEY 

1  t  i 

Vibration  readings  were  taken  on  the  No.  2  .cruising  turbine 
and  cruising  turbine  reduction  gear  at  the  request  of  trial 
members.  These  readings  were  recorded  at  139,  192  and  21^.7 
shaft  RFM  in  the  three  principal  planes  utilising'  am  A,skania 
Hand  Vlbrograph  with  a  2041  Feeler  Tube.  'Analysis  q'f  this 
data  indicated  a  maximum  vibratory  displacement  amplitude 
of  +2.13  mils  'at  6' 9 , eps  (H.P.  turbine  frequency)  which  is 
well  in  exceps  Yof  the  allowable  amplitude  at  this  frequency. 
Additional  vibration  readings  were  requested  by  ships,  force 
at  1/3  backing  ('38,  $RPlO,  2/3  backing  (85  SRPM ) .  and  full 
backing  (l50  SRPM).  The  ,  data  collected  under  tiaoking  down 
runs  Indicated  a  satisfactory  condition  of  vibration  at 
these  speeds. 

4.  RESULTS: 

Analysis  of  the  data  taken  at  192  and  247  shaft  RPM  yielded 
excessive  vibratory  displacement  amplitudes  of  +  1.25  mils 
marf-mupi  and  +  2.13  mils  maximum  respectively,  both  at  H,.F. 
turbine  frequency.  , Refer  to  data  sheet  Page  (  3  1  ) . 

CONCLUSIONS  AND  RECOMMENDATIONS 

a.  In  order  to  reduce  the  excessive  vibratory  amplitudes  the 

following  is  recommended:  '  ' 

,  (1)  Check  H.P.  Turbine,  Cruising  Turbine,  and  Cruising 
Turbine  Reduction  Gear  Bearings  for  alignment  and  clearance, 

(2)  Cheok  for^a^d  foundation  bolting.  s» 

(3)  Should  the  above  (1)  and  (2,)  yield  a  satisfactory 
installation  condition  of  alignment  and  bolting,  dynamically 

balertce  H.P,  Turbine  Rotor.  < 

•  *  • 1  ■ 

b.  It  is  also  recommended  that  a  post  repair  vibration  survey 
be  conducted' during  the  first  available  txHal. 

■  _  '  '  ■  v\,  s 

Advance  information  was  given  to  Code  212  on  22  March  1962. 

■  •  i 
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1. 


BRIEF  SUMMARY; 


A  dockside  vibration  and  noise  survey  was  conducted 
on  the  No.l,  No.  3  and  No.  4,  Ships  Service  Turbo- 
Generator  Sets  (1250KW).  Analysis  of  vibration  data 
recorded  at  operating  speed  13&00  RPM)^  indicates  no 
excessive  vibration,  while  sound  level  readings  taken  at 
the  No.  3  and  No.  4  T-G  sets  indicates  a  higher  than 
allowable  sound  level.  Similar  noise  readings  taken  at 
the  No.  1  T-G  set  reveals  a  satisfactory  sound  level. 

2.  PERSONNEL  CONTACTED 

W.O.  Cary  CVS-9 

W.O.  Luders  CVS-9 

3.  DETAILS  OF  SURVEY 

a.  The  Turbo-Generator  Sets  consist  of  a  steam  turbine 
driving  the  generator  through  a  2.02  to  1  single  reduction 
gear.  The  speed  of  the  unit  is  controlled  by  a  centrifugal 
type  speed  governor* 

b.  NAMEPLATE  DATA 

(1)  Turbine  Mfg.  -  General  Electric  -7938.  RPM, Throttle 
Steam?  525  P8i  »nd  825  °F. 

(2)  Generator  Mfg  -  General  Electric  -  3600  RPM,  1250 
KW,  2  Poley Continuous  Duty, A. C., 

c.  Vibration  readings  were  taken  on  No.l,  No. 3  and  No. 4 
Turbo-Generator  Sets  utilising  an  Aakania  Hand  Vibrograph 
equipped  with  a  20:1  feeler  tube,  while  the  respective 
units  were  operating  at  3&00  RPM  and  $00  KW  Load. 

Vibratory  displacement  amplitudes  were  recorded  in  the 
three  principal  planes  at  all  accessible  bearings  and 
foundation  locations. 

d.  Noise  surveys  were  taken  simultaneously  with  respective 
vibration  surveys  on  the  No.  1,  No.  3  and  No.  4  Turbo¬ 
generator  sets.  All  sound  level  and  associated  band  width 
readings  were  detected  utilizing  a  General  Radio  Sound  Leve 
Meter  and  matched  Octave  Band  Noise  Analyzer. 

(See  Sketch  pg  4  ) . 

4.  Results: 

No.  1,  No.  3  and  No.  4  T-G  Sets  are  all  within  the 
allowable  limits  of  vibrations.  However,  units  No. 3  and  No 
4  have  excessive  noise  in  the  1200  to  2400  and  2400-4800 
octave  band  widths.  These  high  sound  levels  are  detriments 
to  personnel  standing  watches  near  the  uni and  indicate 
a  malfunctioning  of  unit  No. 3  and  No. 4* Turbo-Generator  Set 
No.  1  is  operationally  satisfactory. 
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5.  goaslmUat jB&Jkiagta4ij ton* 

In  order  to  raduoa  sound  levels  in  ths  Ho. 3  and  H0.I4. 
T-o  sots  ths  following  is  recomaiended. 

(a)  Choek  gonorstor  rotor*  sll  aaont  for  proper  air  gap. 

(b)  Gheok  tooth  eontaet  batvaan  pinion  and  gaar. 

(c)  Chaok  all  gaar  baarlngs. 

6.  Advance  information  givan  to  Coda  211 ,  5  April  1962. 
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1.  Brief  Summary: 


A  vibration  survey  was  conducted  on  the  No.  3C2  forced  draft  blower  on 
9  February  and  on  the  No.  3A2  forced  draft  blower  on  31  March  1962.  Results 
of  the  surveys  indicate  excessive  vibration  amplitudes  in  both  units. 

2.  Personnel  Contacted: 


CPO  Buce  -  CVA42 

3.  Details  of  Survey: 

The  survey  on  Blower  3C2  was  conducted  enroute  Bayonne,  N.J.  to  New  York 
Naval  Shipyard  with  the  boiler  cold.  The  survey  on  3A2  was  conducted  at 
dockside.  An  Askania  Hand  Vibrograph  with  a  20  to  1  feeler  tube  waB  used  to 
take  readings  in  the  three  principal  planes,  where  possible,  at  the  bearings 
(See  page  3  ) .  The  speed  of  each  unit  was  varied  by  increasing  the  chest 

pressure  at  the  turbine  in  stepped  increments.  The  Tachometers  mounted  on 
the  units  were  inoperative.  The  data  is  tabulated  on  page  4 

4.  Results : 


Analysis  of  the  data  indicates  excessive  first  order  vibratory  displace¬ 
ment  amplitudes  on  both  units  and  high  amplitude  one  half  order  vibration 
of  unit  No.  3A2.  Maximum  readings  for  unit  No.  3A2  were  +1  mil  at  76  cps 
(first  order)  and  1,5  mils  at  40  cps,  35  cps  and  33  cps  (1/2  order). 

Maximum  displacement  for  unit  No.  3C2  was  +  1.25  mils  at  85  cps  (first  order). 

5 .  Conclusions 


The  two  units  are  considered  to  be  vibrating  excessively.  It  is 
recommended  that  both  units  be  dynamically  balanced  and  the  bearings  and 
shaft  checked  for  proper  clearance  and  alignment  during  the  next  avail¬ 
ability.  It  is  further  recommended  that  the  structure  in  the  vicinity  of 
the  exhaust  ducting  of  unit  No.  3A2  be  reinforced  and  any  missing  or 
damaged  structure  be  replaced  or  repaired  . 


CVA  42  FORCED  DRAFT  BLOWERS 
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1„  BRIEF  SUMMARY 


An  underway  vibration  survey  was  conducted  on  the  hull  and  the  main 
turbines  and  reduction  gears  in  both  #1  and  #2  main  machinery  rooms.  Hull 
vibrations  are  a  measure  of  shafting  and  propeller  vibratory  performance* 

The  ship  embarked  from  the  New  York  Naval  Shipyard  at  0645  and  returned 
1930  on  14  April  1962.  The  results  Indicated  that  there  were  no  excessive 
vibrations  in  the  areas  Inspected.  The  ship  ires  brought  up  to  80%  full  power 
during  the  survey. 

2.  PERSONNEL  CONTACTED 

Lt.  Datamach  -  Engineering  Officer  DD  850 

3.  DETAILS  OF  SURVEY 


Vibration  amplitudes  were  recorded  in  the  three  principal  directions  on 
bearings  of  the  main  propulsion  turbines  and  on  both  forward  and  aft  ends 
of  the  reduction  gears.  Readings  were  taken  with  an  Askania  Hand  Vlbrograph 
utilizing  a  20:1  feeler  tube  at  315  shaft  RFM. 

Additional  readings  at  192  shaft  RFM  at  the  cruising  and  L.P.  turbines 
in  engine  room  #1  were  requested  by  the  ship's  force*  Data  indicates 
small  amplitudes  of  vibration  at  cruising  and  HP  turbine  frequencies*  These 
two  separate  vibrations  beat  against  each  other  and  are  the  probably  cause 
of  the  noise  noted  by  the  ship's  force.  No*un§jpis  factory  conditions  exist* 

The  main  propulsion  shafting  and  propeller  survey  was  conducted  utilizing 
a  Universal  Askania  Vlbrograph,  set  for  20:1  magnification*.  Data  was  recorded 
in  the  athwartship  direction  at  the  base  of  the  l»n;  gun  d^  (02  level -Ftfaine  74 
This  location  is  considered  to  be  &.  reference  point  for  this  class  of  ship 
(DD710  Class) .  Readings  were  taken  at  10  RPM  Intervals  in  the  speed  range 
of  160  to  320  shaft  RPM  with  5  RPM  Intervals  through  the  critical  ranges. 

4.  RESULTS 


The  data  collected  Indicates  no  excessive  vibration  of  the  main  propul¬ 
sion  plant  at  80%  full  power,  315  shaft  RPM.  This  was  the  maximum  Bpeed 
obtained  during  the  survey.  The  maximum  singular  vibratory  displacement 
amplitudes  were  +  1  mil  @  91  cps  recorded  at  the  forward  end  of  the  #2 
cruising  turbine  in  the  fore  and  aft  direction,  and  +  2.7  mils  @  22  CPS. 
(prop,  blade  frequency)  recorded  at  the  forward  end  of  the  #2  HP  tuiblne  in 
the  vertical  direction. 


la 


4*  RESULTS  (Continued) 


Analysis  of  the  hull  data  indicates  satisfactory  condition  of  the  propul* 
sion  shafting  and  propellers  from  the  standpoint  of  Vibration.  The  maximum 
singular  vibratory  displacement  amplitude  recorded  was  +  8  mils  at  310  shaft 
RPM  Mv  t)\<  a+'K iro.v'tsV i p  A»t*e*"Ti‘on. 

5.  CONCLUSIONS 


From  the  standpoint  of  vibration  the  hull,  main  turbines,  reduction 
gears,  shafting  and  propellers  are  satisfactory* 
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1  o  Brief  Summary: 


An  underway  vibration  survey  was  conducted  on  the  hull  and 
the  main  turbines  and  reduction  gears  in  both  #1  and  #2  main 
machinery  rooms.  Hull  vibrations  are  a  measure  of  shafting 
and  propeller  vibratory  performance.  The  ship  embarked  from 
the  New  York  Naval  Shipyard  at  0630  on  8  May  1962  and  returned 
at  1630  on  9  May  1962.  The  results  indicated  that  there  were 
no  excessive  vibrations  in  the  areas  inspected. 

2 •  Personnel  Contacted? 

LT  Comey  -Engineering  Officer  DD853 

3.  Details  of  Survey: 

Vibration  amplitudes  were  recorded  in  the  three  principal 
directions  on  bearings  of  the  main  propulsion  turbines  and 
on  both  forward  and  aft  ends  of  the  reduo tion  gears.  Readings 
were  taken  with  an  Askania  Hand  Vibrogretph  utilising  a  20:1 . 
feeler  tube  at  315  shaft  RPM. 

The  main  propulsion  shafting  and  propeller  survey  was 
conducted  utilizing  a  Universal  Askania  Vibrograph,  set  for 
20:1  magnification.  Data  was  recorded  in  the  athwartship 
direction  at  the  base  of  the  main  gun  director  foundation 
(02  level  -  frame  7li)  »  This  location  is  considered  to  be  the 
reference  point  for  this  class  of  ship  (DD  710  class) »  Reading 
i/ere  taken  approximately  at  10  RPM  intervals  in  the  speed  range 
ll±0  to  330  SRPM  with  5  RPM  intervals  through  the  critical 
ranges. 

I4.0  Results : 


The  data  collected  indicates  no  excessive  vibration  at 
the  main  propulsion  plant  at  80#  full  power,  (315  SRPM). 

This  was  the  maximum  speed  obtained  during  the  propulsion 
plant  survey.  The  maximum  singular  vibratory  displacement 
amplitudes  were  ^  1  mil  @814.  cps  recorded  at  the  forward  end(#-*r 
of  the  #2  cruising  turbine  in  the  athwartships  direction 
and+6,5  mils  @  22  cps  (prop,  blade  frequency)  recorded  at  the 
forward  end  of  the  #2  HP  turbine  in  the  vertical  direction. 
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lj.<,  Results:  (cont'd) 

Analysis  of  tbs  hull  data  indlestss  satisfactory  eondltloi 
of  the  propulsion  shafting  and  propallara  from  the  standpoint 
of  vibration.  The  aaxlaua  singular  vibratory  displacement 
amplitude  reoordad  was  +  12  ails  at  £10  shaft  RPM. 

*>.  Conclusions  and  Recommendations t  < 


Prom  the  standpoint  of  vibration  the  hull,  main  turbines, 
reduo tlon  gears,  shafting  and  propellers  are  satisfactory. 

To  prevent  vibration  problems  in  the  future  It  Is  reoommen'ded 
that  the  easing,  coupling  covers  and  foundation  bolts  In  the 
area  of  the  #2  oruleing  turbine  reduction  gear  be  oheoked  for 
tightness. 

6.  Advanced  information  was  givaa  bo  Code  212  on  11  May  1962, 
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Brief  Summary 


Underway  vibration  surveys  were  conducted  on 
USS  WARRINGTON  (DD8+3)  on  30,  31  March;  9,  10  April; 

19  April;  and  25,  26  April.  The  data  indicates  excessive 
vibration  at  the  forward  end  of  the  #1  cruising  turbine 
at  high  pressure  turbine  frequency.  It  is  recommended 
that  the  high  pressure  turbine  rotor  be  balanced  and 
aligned  at  the  next  availability. 

2.  Brief  History 

a.  On  14  April  1961,  enroute  Newport,  Rhode  Island  4c 
Brooklyn,  New  York,  a  pre-FRAM  vibration  survey  was  con¬ 
ducted  on  the  USS  WARRINGTON  (DD843).  The  results  of 
the  survey  indicated  a  satisfactory  condition  of  pro¬ 
pellers,  shafting,  reduction  gears,  HP,LP,  and  cruising 
turbines.  However,  excessive  fourth  order  vibration,  wit! 
respect  to  the  shaft  (21  CPS),  was  experienced  at  the 
forward  end  of  the  cruising  and  LP  turbines  in  machinery 
room  #2.  The  following  recommendations  were  made: 

(1)  Accomplish  Ship Alt  DD710-1152,  "Replace 
turbine's  turbine  support  flexing  plate  bolts". 

(2)  Inspect  flexing  plate  assembly  for  distortion 
or  damage. 

(3)  Inspect  turbine  mounting  bolts  for  tightness 
or  failure.  In  a  like  manner  Inspect  cruising  turbine 
mount  bolts. 

b.  The  following  work  was  then  accomplished  during 
the  availability. 

(1)  The  above  recommendations  were  accomplished. 

(2)  Rotors  were  taken  out  and  dynamically 
balanced,  12th  stage  modified,  and  additional 
bladings  were  modified. 

(3)  Clearances  were  checked  and  the  rotor  allgn^c 


Brief  History  (Cont'd) 

c.  On  the  21  March  1962  during  Builders  Trials,  vibration 
readings  were  taken  on  the  #2  machinery  plant  at  various 
speeds.  Excessive  vibration  was  found  at  the  forward  end 
of  the  cruising  turbine  at  high  pressure  turbine  frequency. 
Readings  were  not  taken  in  machinery  room  #1  due  to  a 
leak  in  the  horizontal  joint  of  the  H.P.  turbine. 

It  was  recommended  that  the  high  pressure  turbine, 
cruising  turbine,  and  cruising  turbine  reduction  gear  bear¬ 
ings  be  checked  for  alignment  and  clearances,  and  a  cheok 
of  forward  foundation  bolting  be  made.  Should  these  checks 
yield  a  satisfactory  installation  of  the  components,  the 
high  pressure  turbine  rotor  should  be  balanoed. 

d.  The  following  work  was  accomplished  after  the  Builder's 
Trials. 

(1)  The  No.  1  high  pressure  turbine  casing  waB  lifted, 

the  leak  corrected,  clearances  checked  and  the  casing  replaced 

(2)  The  No,  2  high  pressure  turbine  casing  was  lifted, 
clearances  checked,  and  the  casing  replaced. 

e.  The  following  is  a  report  on  the  trials  held  between 
30  March  1962  and  26  April  1962. 


3.  Personnel  Contacted:  . 

Lt.  Miller  Eng,  Officer  (DD843) 

4 •  Details  of  Survey s . 

a.  The  main  propulsion  shafting  and  propeller  vibra¬ 
tion  survey  was  conducted  using  a  universal  Askania  Vibro- 
graph  set  for  20:1  magnification  .  Data  was  recorded  in 
the  athwartships  direction  at  the  base  of  the  gun  director 
frame  74  -  02  Level.  This  is  considered  to  be  a  reference 
point  for  this  class  ship  (DD710  class).  Recordings  were 
taken  at  10  RPM  intervals  in  the  speed  range  of  140-315 
shaft  RPM  with  5  RPM  intervals  through  the  critical  ranges. 
(Approx.  235  shaft  RPM  and  310  shaft  RPM). 
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Details  of  Surveys  (Cont'd) 

b.  The  main  propulsion  turbines  and  reduction  gears 
vibration  surveys  were  conducted  utilizing  an  Askania 
Hand  Vlbrograph  with  a  20:1  feeler  tube.  Date  wm 
recorded  at  all  bearings  in  the  three  principal  directions 
Results  are  tabulated  on  page*  (6-21)  • 

Results  of  Surveys. 

a.  On  30 ,  31  March  a  hull  and  main  propulsion  sur¬ 
vey  was  conducted,  while  the  ship  was  running  at  80j£ 
full  power  (315  shaft  RPM). 

(1)  Analysis  of  the  hull  data  indicates  a  satis¬ 
factory  condition  of  the  main  propulsion  shafting  and 
propellers  from  the  standpoint  of  vibration.  The  maximum 
singular  vibratory  displacement  amplitude  recorded  was  +  5 
Mils  at  305  shaft  RPM  . 

(2)  Analysis  of  machinery  room  #1  data  indicates 
large  amplitudes  of  vibration  at  the  forward  end  of  the 
cruising  turbine  in  the  fore  and  aft  direction.  The 
maximum  singular  vibratory  displacement  amplitude  was  +1. 
Mils  at  83  cps  (high  pressure  turbine  frequency). 

(3)  Analysis  of  machinery  room  #2  data  indicates 
large  amplitudes  of  vibration  at  the  forward  end  of  the 
high  pressure  turbine  in  the  vertical  direction,  and  at 
the  forward  end  of  the  low  pressure  turbine  in  the  athwart 
ships  direction.  The  maximum  singular  vibratory  displace¬ 
ment  aplitude  at  these  points  was  11  mils  at  22  cps  fourth 
order  with  respect  to  the  shaft).  The**  are  propeller 
blade  induced  vibrations  which  are  transmitted  and 
amplified  by  the  hull  and  foundation. 

b.  The  following  recommendations  were  made. 

(1)  Hull  -  no  work  necessary 

(2)  Machinery  room  *1  -  it  is  recommended  that  the 
cruising  turbine  and  the  high  pressure  turbine  be  observed 
for  an  increase  in  vibration  and  an  additional  survey  be 
conducted  on  main  propulsion  plant  #1, 

(3)  Machinery  room  #2  -  check  bolts  of  the  founda¬ 
tion  and  covers  for  tightness  in  the  area  of  the  low  and 
high  pressure  turbines. 


The  following  work  was  accomplished: 

(1)  A  new  flexible  coupling  was  Installed  between  the 

#2  high  pressure  turbine  and  the  #2  cruising  turbine. 

(2)  The  #1  high  pressure  turbine  casing  was  lifted,  a 
leak  in  the  horizontal  joint  fixed  and  the  casing 
replaced. 

On  9,  10  April  1962,  the  ship  went  out  on  P.A.T.  A 
vibration  team  was  not  on  board  therefore  no  vibration 
survey  was  taken. 

(1)  The  #1  H.P.  turbine  vibrated  at  20  knots  to  the 
extent  that  the  ship  force  and  INSURV  felt  the  vibration 
to  be  excessive  and  limited  the  speed  of  the  shaft  to 
well  below  20  knots, 

(2)  The  number  two  shaft  wiped  a  bearing  and  was  locked. 

The  following  work  was  accomplished  after  this  trial: 

(1)  A  new  flexible  coupling  was  installed  between  the 
#1  h.p.  turbine  and  the  #1  cruising  turbine. 

(2)  The  #1  h.p.  turbine  casing  was  lifted.  A  piece 

of  asbestos  was  found  caught  between  the  rotor  and  the 
turbine  casing.  The  rotor  was  lifted,  clearances  cheeked, 
and  the  rotor  and  casing  replaced. 

(3)  The  strut  bearing  was  replaced  on  the  #2  shaft. 

On  19  April  1962  a  main  propulsion  plant  survey  was 
eonducted  at  various  speeds  (15*  20,  2J>,  30  knots,  and 
full  power) . 

(1)  Analysis  of  machinery  room  #1  data  taken  during  the 
full  power  run  indicates  excessive  vibration  at  the 
forward  end  of  the  cruising  turbine  in  the  athwartships 
direction.  The  maximum  singular  vibratory  displacement 
amplitude  at  this  point  was  ±2.1$  mils  at  high  pressure 
turbine  frequency  (94  cps) .  ~~ 

(2)  Analysis  of  machinery  room  #2  data  taken  during  80$ 
full  power  indicates  a  satisfactory  condition  of  main 
turbines  and  reduction  gears  with  respect  to  vibration. 
The  maximum  singular  vibratory  displacement  amplitude 
was  ♦  6  mils  at  21  cps  at  the  forward  end  of  the  low 
pressure  turbine  (propeller  blade  frequency.) 


g.  The  following  recommendations  were  made! 

(1)  The  foundation  bolt*  of  the  #1  high  pressure 
and  the  #1  oral ting  turblno  be  eheokad  for  tightness. 

^2)  #2  propulsion  plant  -  no  work  necessary. 

(3)  An  additional  survey  be  taken  on  the  #1  h.p. 
turbine  and  the  #1  cruising  turbine  during  the  next 
.  tfial.  . 

h.  The  following  work  wee  accoitpllshed: 

(1)  The  foundation  bolting  wae  oheok  for  tightness 
and  loose  bolts  tightened. 

i.  On  25*  26  April  1962,  the  ship  went  out  on  a  second 
P.A.T.  Readings  were  taken  at  80>  full  power. 

(1)  Analysis  of  machinery  room  #1  data  indicates 
exoessive  vibration  at  the  forward  end  of  the  oruielni 
turbine  in  the  athwartshlps  direction.  The  waxlaaaa 
singular  vibratory  displacement  amplitude  at  this  poll 

l  '  was  +  2.1  mils  at  high  pressure  turbine  freguesiey* 
(Sleeps). 

(2)  Analysis  of  machinery  room  #2  data  reveals  a 
aatisfaetory  condition. 

6.  Final  Conclusions  and  Recommendations. 

(1)  Hull  -  no  work  necessary. 

(2)  The  exoessive  vibration.  (2.1  mil#  •  84  eps) 
at  the  forward  end  oFVcruialng  turbine  la  being  iadiieed 
by  the  high  pressure  turbine.  It  is  recommended  that 
at  the  next  availability  the  high  pressure  turbine 
rotor  be  taken  out  and  dynamically  balanced,  and 
realigned  when  replaced. 
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Brief  Summary s 


An  underway  vibration  survey  waB  conducted  on  the  hull, 
maih  turbines,  reduction  gears,  shafting  and  propellers 
during  pre- repair  sea  trial  on  the  USS  PUTNAM  (DD757) . 

The  ship  left  the  Naval  Operating  Base  at  Norfolk  Va, 
at  0700  4  June  1962 ‘and  returned  at  2200  4  June  1962. 

The  results  indicate  a  satisfactory  condition  with 
respect  to  vibration  in  the  areas  inspected. 

PERSONNEL  CONTACTED: 

LT.  LEMAR  Eng.  Off.  (DD  757) 

LT.  BRIDGES  Ship  Supt.  NAVSHIPYD,  NYK 

DETAILS  OF  SURVEY 

a.  The  main  propulsion  shafting  and  propeller  survey  was 
conducted  utilizing  a  Universal  Askania  Vibrograph  set  for 
20:1  magnification.  Data  was  recorded  in  the  athwartships 
direction  at  the  base  of  the  main  gun  dlreotor  foundation 
(02  level-Frame  74)  near  the  bridge.  This  location  is 
considered  to  be  reference  points  for  this  class  ship 
(DD692)  olass.  Readings  were  taken  at  10  shaft  RPM  (SRPM) 
intervals  through  the  range  l£0  SRPM  to  330  SRPM  with 

5  SRPM  intervals  through  the  critioal  ranges, 

b.  Each  propulsion  unit  consists  of  an  H.P,  and  L.P. 
turbine  flexibly  connected  to  double  reduction  articulated 
gears.  The  cruising  turbine  is  connected  to  the  H.P. 
turbine  by  means  of  a  single  reduction  gear  and  pinion. 

The  main  propulsion  engine  and  reduction  gear  vibration 
survey  was  conducted  on  both  #1  and  #2  main  engines  and 
reduction  gears  with  an  Askania  Hand  Vibrograph,  utilizing  a 
20:1  feeler  tube.  Data  was  recorded  at  all  bearings  in  the 
three  principal  directions  while  the  shaft  was  operating 

at  315  rpm, 

0,  The  ships  foroe  reported  vibration  at  232  SRPM,  however 
no  appreciable  vibration  was  found  at  this  speed, 

. 

RESULTS: 

a.  Analysis  of  the  hull  data  Indicates  satisfactory  condition 
of  the  main  propulsion  shafting  and  propellers  from  the 
standpoint  of  vibration.  The  maximum  singular  vibratory  dis¬ 
placement  amplitude  reoorded  was  _+  6  Mils  at  315  SRPM 

as  shown  on  the  graph  on  page  ,4  ~~r 

This  value  is  well  below  the  accepted  maximum  of  ^  20 

Mils  for  this  class  ship.  Traces  of  fourth  order  (propeller 
frequency)  were  recorded  in  the  lower  speed  range.  In 
addition,  traces  of  a  5.5  cps,  hydrodynamically  excited  constant 
frequency  was  experienced  in  the  upper  speed  range.  This 
vibration  is  a  function  of  rudder  toe  angle,  and  is  peculiar 
to  this  class  ship. 


Z. 


RESULTS  (CONT'D) 


b.  Analysis  of  the  Bain  propulsion  machinery  data  indicates 
satisfactory  condition  of  the  main  turbines  and  reduction  gee 
file  maximum  singular  vibratory  displacement  amplitude  re¬ 
corded  Was  ♦  k.S  MILS  at  the  #1  cruising  turbine  reduction 
gear  at  22  ops.  (propeller  blade  frequency)  in  ^he  vertical 
direction.  This  is  a  propeller  blade  Induced  Vibration  and 
is  not  considered  excessive. 

CONCLUSIOHSt 

a.  Prom  the  standpoint  of  vibration. the  hull,  main  turbines, 
reduction  gears,  shafting  and  propellers  are  satisfactory 
and  no  work  is  required. 

Advanced  information  given  to  Code  212  on  9  Juris  1962, 
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An  uadorway  vUntloa  oarroj  mm  oondnotad  on  tha  lnU» 
shafting  aadprooollsra  during  pra-ropatr  soo  trials  of  tha 
088  DaLong ,  (DB  6o^>  Iho  ship  loft  tha  Saval  Roaaroo  Booo 
at  Tort  Scbuylar  at  0900  and  rotnrnod  at  1300  6  Sapt  1962. 
Ytao  roaulta  indleata  a  niaalipnaant  In  tha  shafting. 


to  foraoimtl  Coptaotodt 

Lto  Cdr.  McOrara  C.O.  of  IS  684  j 

Lt.  Chapman  Inginosrlng  Of  floor  IB  H 

s*  °f . am 

a.  Tbo  Min  propulsion  shafting  and  propall  or  surra?  was 
oenduotod  utilising  a  Unlrarsal  Askunla  Vlbrograph  sot  for 
20tl  magnification,  Data  was  rooordsd  in  tha  athwartshlpa 
dl raotlon  at  tha  Pantail  aontorllnoP  3  foot  forward  of  tha 
■bslgn  Staff.  Initial  roadinga  war#  tak an  at  10  SRPM 
*  (Shaft  roTolutions  par  nlnutoT  intorrsls  botwoon  tho  spood 
rongo  of  150  SltPM  and  #5  SSPK  with  5  SRPM  intarVala  through 
tho  orltloal  rangos  (Approx.  185  St PM  and  340  SRPM). 

4 


•4»  Analysis  of  tha  ball  data  Indloatas  an  ansatlafastepy 
oondltlon  of  tho  main  propulsion  shafting.  Tha  matins 
singular  vibratory  dtsplseansnt  amplltuds  rooordod  was  10  Mila 
at  a  Opt  (first  ordor  with  rospoot  to  tho  shaft),  which  is 
an  India atlon  of  Shaft  nlaalignaant. 


5*  COHCLUSIOMSg 

a.  Pron  tha  data  takan,  It  la  reeowmandad  that  both  shaft! 
bo  ehosfcod  for  augment. 

A,  Adranes  Information  waa  giran  to  eoda  1225  on  10  Sopt  1962. 
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1.  BRIEF  SUMMARY: 


Underway  vibration  surveys  were  conducted  on  the  main  turbl: 
and  reduction  gears  during  the  builders  trials,  L,  $  Sept  1962, 
and  preliminary  acceptance  trials  12,  13  Sept  19o2  of  the  USS 
ESSEX  (CVS-9).  The  results  indicate  a  satisfactory  condition 
with  respect  to  vibration  in  areas  inspected. 

2.  Personnel  Contacted: 

Commander  Farley  Engineering  Officer  (CVS-9 

3.  Details  of  Survey 

Each  propulsion  unit  consists  of  a  H.P.  and  a  L.P.  turbine 
flexibly  oormdcted  to  double  reduction  articulated  gears.  Th4 
vibration  survey  was  conducted  on  #1,  #2,  #3  and  #4  main  engine 
with  an  Askanla  Hand  Vibrograph  utilizing  5:1  and  20:1  feeler 
tubes  Data  was  recorded  at  all  bearings  in  the  three  principal 
directions  while  the  shaft  was  running  at  240  RPM.  A  Inter¬ 
national  Research  and  Development  Vibration  Ariallzer  was  used 
at  selected  points  where  additional  data  was  required. 

4.  RESULTS: 

a.  Analysis  of  the  main  propulsion  machinery  data  indicate 
a  satisfactory  condition  of  the  main  turbines  and  reduction  gea 
The  maximum  singular  vibratory  displacement  was  +  5  Mils  in 
the  vertical  direction  on  the  aft  end  of  the  high-pressure 
turbine.  The  frequency  of  vibration  was  1?  ops  (fourth  order 
with  respect  to  the  shaft),  induced  by  the  propeller  blade?. 
This  vibration  is  not  considered  excessive. 

5.  From  the  standpoint  of  vibration  the  main  turbines  and  re¬ 
duction  gears  are  satisfactory  and  no  work  Is  neeessary. 
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1.  BRIEF  SUMMARY; 


An  underway  vibration  survey  was  conducted  on  the  hull* 
main  turbines,  reduction  gears,  shafting  and  propellers 
during  the  sea  trials  of  the  USS  PARKER  D.E.369.  The  ship 
left  Port  Newark  N.J.  at  0900  and  returned  at  1700c  The 
results  of  the  survey  indicate  a  satisfactory  condition 
with  respect  to  vibration  in  the  areas  inspected. 

2.  PERSONNEL  CONTACTED 

LT=  Hart  CO.USS  PARKER  DE369 

3.  DETAILS  OF  SURVEY 

a,  The  main  propulsion  shafting  and  propeller  survey  was 
conducted  utilizing  a  Universal  Askania  Vibrograph  set  for 
20:1  magnification  ,©ata  was  recorded  in  the  a  thwart  ship  a  direc¬ 
tion  on  the  fantail  five  feet  forward  of  the  ensign  staff. 

This  position  is  considered  to  be  a  reference  point  for  this 
ship..  Readings  were  taken  at  10  shaft  RPM  (SFPM)  intervals 
through  the  speed  range  of  150  SRPM  to  390  SRPM  with  5  SRPM 
Intervals  through  the  critical  speed  range  (approx.  340  SRPM). 

b.  Bach  propulsion  plant  consists  of  a  hp  and  Ip  turbine 
flexibly  connected  to  a  reduction  gear.  The  survey  was  con¬ 
ducted  on  both  #1  and  #2  main  engines  and  reduction  sears 
with  an  Aakanla  Hand  Vlbrograph  utilizing  a  20tl  feazer  tube. 
Date  wae  recorded  on  all  bearings  in  the  three  principal  direc¬ 
tions  while  the  shaft  was  operating  at  360  RPM. 

4.  RESULTS 


a.  Analysis  of  the  hull  data  indicates  satisfactory,  con¬ 
dition  of  the  main  propulsion  shafting  and  propellers  from 
the  stand  point  of  vibration.  The  maximum  singular  vibratory 
displacement  amplitude  recorded  was  +  9  mils  at  360  SRP)f. 

This  ia  below  the  accepted  value  of  +  20  mils.  * 

b.  Analysis  of  the  main  propulsion  machinery  data  indi¬ 
cates  satisfactory  condition  of  the  main  turbines  and  reduction 
gears.  The  maxistum  singular  vibratory  displacement  amplitude 
wea  +  2  mils  at  the  aft  end  of  the  LP  turbine  at  19  cps 
(propeller  blade  frequency)  in  the  fore  and  aft  direction. 

CONCLUSIONS  A,  NO 

From  the  standpoint  of  vibration,  the  hull  main  turbines, 
reduction  gears,  shafting  and  propellers  are  satisfactory  and 
no  work  is  required. 

6.  Advanoed  information  given  to  code  1225  on  1  Oct.  1962. 
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li  Ai i  wAtterway  vibration  survey  vu  conducted  on  the  boll,  Mia 

turbines,  redaot&en  gears,  shafting  and  propellers  during  the  aeatriala 
of  the  088  0QC9B-  (DB  685) .  The  a  hip  Mberked  fro*  Saw  Hainan  at  0700,  » 

26  Septonher  196?  aad  arriTad  Barla  law  Jersey  1800.  Iha  results  of  tha 
aurvwylndioatea  satisfactory  oondltion  with  respect  to  vibration  In  tha 
araaalaap 

2*  HMWB  008T10BP. 

Oapt.  Hoyt  0.0.  TSS  001X18  (SB  665) 

Lt.  HoMnaoo  Mglnetrlng  Officer  (SB  685) 

3.  SHAHS  or  SUI7BT. 

. . .  ■  mmmmfmmm mm m 

a.  The  main  propulsion  shafting  and  propeller  surrey  waa  conducted 
utilising  an  Universal  ASKAMIA  Vibrograph  sat  for  20  tl  aagnifloation. 

Bata  .was  recorded  in  tha  atharartehlps  dlreotlen  three  feat  forward  of  the 

itSaa&an  Staff •  This  position  la  considered  to  be  a  reference  paint  far  this 
Mdp.  loadings  were  taken  at  10  Shaft  HFM{ SRFM)  interrala  through  the 
speed  range  of  150  SHPK  to  370  SRFM  with  5  SRFM  intervals  through  the 
exttleal  range,  (Apprcocinataly  3U0  SBFM)  with  both  shafts  operatic  at  the 
aano  speed.  Uteadinga  ware  taken  on  the  hull^wLth  the  starboard  shaft  turn¬ 
ing  at  5  SRFM  intervals  through  the  speed  range  of  335  SRFM  to  370  SRFM' and 
the  port  shaft  turning  at  320  SSHf.  Readings  were  also  taken  at  the  sane 
reference  point  With  the  port  shaft  turning  at  5  SRFM  intervals  through  the 
spaed  range  of  335  SBPK  to  370  SBFM  and  the  port  shaft  turning  at  320  SHPK. 

b.  Each  propulsion  plant  consists  of  a  turbine,  generator  and  a  motoi 
driving  the  shaft.  The  survey  was  conducted  on  both  wain  engines  using  an 
ASKAIXA  Hand  Yibrograph  utilising  a  {Oil  feeler  tube.  Bata  waa  reoorded  on 
all  bearings  in  tha  three  principal  dlreetiann  while  tha  shaft  waa  operating 
at  370  HK. 

U.  RESULTS, 

a.  Analyaia  of  the  hull  data  indicates  satisfactory  condition  of 
tha  Min  propulsion  shafting  and  propellers  fro*  the  standpoint  of  vibra¬ 
tion*  Tha  Mart  awn  singular  vibratory  diaplaoanant  amplitude  reoorded  was 
*  16  Hill  aft  3k5  SBFM.  .  This  la  below  the  aooepted  value  of  ♦  20  mis. 

The  hull  data  is  plotted  on  page  3  «  ” 

b.  Analyaia  of  tha  wain  propulsion  waohinery  data  indioatas 
aatisfaotory  oondition  of  the  nain  twtbinai.  generators  and  no  tors.  The 
Madame  singular  vibratory  displaoanmt  anplituda  was  ♦  2  Mis  at  tbe  aft 
and  of  the  #2  generator  in  the  atkwartships  dlrsotioa,~at  2k  ops*  (l*  Spall  SI 
blade  frequency), , 


•■m  .  •  ;  . 

•;•*»** 


*  v  i *  f  y  ■  1:  *  \  ' 


BRIEF  SgMMAET  -  (Cont'd) 


5.  OOHGUTSIOBS  IMP  RBCCHMEPiTIOHS: 

a.  Tram,  the  standpoint  of  vibration,  the  hall,  sain  turbines, 
—In  propulsion  generators  and  —tors,  shafting  and  propellers  are 
satisfactory  and  no  work  is  required. 

6.  Advance  infox— tion  seat  to  Oode  1227  on  1  October  1962. 
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1.  BRIEF  SUMMARY 


An  underway  vibration  surrey  was  ooaduoted  on  the  hull,  main 
turbines,  reduction  gears,  shafting  and  propellers  daring  pre-repair  sea 
trial  on  the  USS  RICH  (ED-820).  The  ship  left  Portmaouth  Naval  Shipyard 
in  Virginia  at  0600*  23  October  1962  and  returned  to  the  Karal  Operating 
Base  at  Norfolk,  Virginia  at  1930,  23  October  1962.  The  results  in¬ 
dicates  a  satisfactory  condition  with  respect  to  vibration  in  the  areas 
inspected. 

2.  PERSONNEL  CONTACTED 

GDR.  Mason  C.O.  USS  RICH  (0D-820) 

LTJQ  Peace  Eng.  Off.  USS  RICH  (ED-820) 

3.  EPAIL8  OF  SUNSET 

Drafts  13'  2*  forward  Ui>  3"  aft 

Diaplaonaentt  3,252  tons 

a.  The  main  propulsion  shafting  and  propeller  survey  was  conducted 
utilising  a  Universal  Askania  Vibrograph  set  for  20  tl  magnifioation. 

Data  was  recorded  in  the  athwartships  dirsetion  at  the  base  of  the  main 
gun  director  (02  level-frame  7U)  near  tha  bridge.  This  location  is  con¬ 
sider*.*//  to  be  a  reference  point  for  this  class  ship  (ED-692  class). 
Reading  were  taken  at  10  shaft  RPM  (SRFM)  intervals  through  the  range 
190  SRFM  to  3b5  SRFM  with  5  SRFM  intervals  through  the  oritioal  range. 

b.  Each  propulsion  unit  consists  of  an  h.p.  and  l.p.  turbine 
flexibly  oonneoted  to  a  double  reduction  articulate  gear  .  The  o raising 
turbine  is  connected  to  the  h.p.  turbine  by  means  of  a  single  reduction 
gear  and  piniem .  The  main  propulsion  angina  and  reduction  gear  vibration 
survey  was  conducted  on  both  #L  and  #2  main  engines  and  reduction  gears, 
with  an  Askania  Hand  Vibrograph  utilizing  a  20:1  faelar  tuba.  Data  was 
recorded  at  all  bearings  in  the  three  principal  directions  while  the  shaft 
was  operating  at  315  tpm. 

U.  RESULTS. 

a.  Analysis  of  the  hull  data  indicates  a  satisfactory  condition  of 
tha  main  propulsion  shafting  and  propallara  from  the  standpoint  of  vibra¬ 
tion.  The  maxienm  singular  vibratory  diaplao  meant  amplitude  recorded 
wae  ♦  U  mile  at  320  SRFM  as  ahowa  on  the  graph  on  page  SL  .  Thie 
value  la  well  below  the  aooepted  value  of  ♦  20  mila. 

b.  Analyeia  of  the  main  prepulalon  maohinery  date  iadfceatee 
aatiafaotoi7  condition  at  tbe  mala  turbines  and  reduction  genre*  The 
maximum  singular  vibratory  diaplaoamant  amplitude  was  ♦  3.5  alls  at  the 
forward  and  of  the  #2  cruising  turbine  reduction  gear  at  21  ops  (propeller 
blade  frequency)  in  the  vertical  direction.  This  la  propeller  blade  in¬ 
duced  vibration  and  la  net  oeaddered  snooosive. 
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5*  CONCLUSIONS, 


a.  From  the  standpoint  of  vibration  the  hull,  main  turbines, 
reduction  g©ar«  shafting  and  propellers  are  satisfactory  and  no  work 
is  required* 

Advanced  information  given  to  Code  212  on  25  October  ,1962, 
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1.  Brief  S  urinary: 


An  underway  vibration  survey  was  conducted  on  the  hull,  main  turbines, 
reduction  gears,  shafting  and  propellers  during  the  pre-fram  sea  trial  of 
the  USS  MACKENZIE  (DD836) .  The  ship  embarked  from  the  New  York  Naval  Ship¬ 
yard  at  0600,  13  Deotynber  1962  and  arrived  back  at  the  New  York  Naval  Ship¬ 
yard  at  1830  of  the  same  day.  Evaluation  of  the  data  on  the  survey  yields 
a  satisfactory  condition  of  the  propulsion  plant.  Although  the  overall  hull 
vibration  ie  within  the  allowable  limits,  the  port  shaft  and  propeller  vibra¬ 
tion  contribution  is  excessive  as  compared  to  the  starboard  shaft  and  propeller. 


2.  Personnel  Contacted: 


Capt.  J,  K,  Leslie 
.  Lt,  Lazat chick 
Lt.  McKenzie 

3.  Details  of  Survey: 

a.  Operating  Conditions 
IVd.  Draft 
Aft.  Draft 
Mean  Draft 
Displacement 
Propellers 


CO  USS  MACKENZIE  (DD836) 
Engineering  Officer  (DD836) 
Ship  Supt.  N.Y.N.S, 


lift.  6  Inches 
12ft.  6  inches 
12ft. 

2700  tons 

four  bladed  NACABS 


b.  The  response  of  the  bull  girder  to  exciting  forces  acting  on  the 
hull  directly  was  investigated.  This  investigation  was  conducted  utilizing 
a  Universal  Aakania  vlbrograph  set  for  a  20:1  magnification.  Data  were  re¬ 
corded  in  the  athwartshlp  direction  at  the  base  of  the  main  gun  director 
foundation,  £r,  72  j£  on  the  02  level  near  the  bridge.  This  location  is 
essentially  antlnodal  and  generally  responsive  to  transverse  excitation  at 
the  3  noded  critical  of  about  246  cpm  and  responsive  to  the  single  node 
torsional  critical  of  about  310  cpm.  During  the  survey  large  emplitudea  of 
vibration  were  discovered  in  the  245  SRPM  range.  Although  large  amplitudes 
were  expected  (in  this  vicinity),  the  wave  form  tended  to  alter  its  shape  and 
it  was  felt  further  investigation  would  be  informative  and  non-detrimental. 

It  was  decided  upon  completion  of  the  "Build  Up  to  80%  Full  Power"  that  a 
determination  of  the  contribution  of  each  propeller-shaft  to  the  overall\ 
vibration  would  be  helpful.  Ihue  single  shaft  runs  were  made  In  the  lower 
critical  speed  range. 


The  data  as  recorded  at  apeed  Increment!  of  10  shaft  RPM  (5  shaft 
RPM  through  critical  speeds)  can  be  seen  on  pages  4  &  5  . 
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c '  Each  propulsion  unit  consists  of  an  H„P.  and  L.P  turbine  flixibly 
connected  to  double  reduction,  articulated  gears.  The  -cruising  turbine  ia 
connected  to  the  H.P.  turbine  by  means  of  a  single  reduction  gear  and  pinion. 

The  survey  was  conducted  in  both  main  engine  rooms  utilizing  an  Aakanla  Hand 
vibrograph  with  a  20:1  set  magnification.  Data  were  recorded  in  both  engine 
rooms  while  the  ship  maintained  a  constant  330  SRPM,  except  as  noted  on  pages 
5  &  6.  Recordings  were  made  at  bearings  in  the  3  principal  directions. 

(Location  of  bearings  shown  in  sketch  on  page  3) 

4.  Results: 

a.  Analysis  of  the  overall  hull  data  indicates  satisfactory  condition  of 
the  main  propulsion  shafting  and  propellers  from  the  standpoint  of  vibration. 

The  maximum  singular  vibratory  displacement^^  mils  at  245  SRPM,  la  within  the 
accepted  limits  for  this’xlfcso  Cf  ship.  For  the  Individual  shaft-prop  vibra¬ 
tion  montfibution  to  the  overall  hull  vibration,  the  starboard  prop-shaft 
readings  appeared  as  pure  first  order  and  sinusoidal  in.  form.  However,  the 
port  prop-shaft  irlbration  readings  had  larger  amplitudes  (  3  to  I  -at  245  SRPMl) 
with  a  trace  of  second  order  wave  forms.  The  plot  of  displacement  vs.  frequency 
for  all  hull  vibration  readings  may  be  seen  on  page  7. 

b.  Analysis  of  the  main  propulsion  machinery  data  indicates  satisfactory 

enndition  of  the  main  turbines  and  reduction  gears.  The  maximum  vibratory 

amplitude  was  recorded  in  No.  2  Engine  Room  and  was  t 3. 75  mil3  at  four th 

order  Xprop.)  frequency. 

! 

5.  Recommendation  and  Conclusions: 

1.  Check  port  propeller  for  pitch  and  balance 

2.  Check  bearing  clearances "and  alignment  of  the  port  shaft. 

The  above  recommendations  are  thought  necesoary  to  reduce  the  amplitude 
of  the  4port  prop-shaft  vibration  contribution.  The  starboard  prop-shaft, 
unit  is  satisfactory  and  no  work  should  be  done  on  It  for  vibration  purposes. 
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HULL  VIBRATION  DATA  •  ATHVARTHSHIP  DIRECTION 


DD836  -  USS  MACKENZIE 
PRE-FRAM  TRIAL  OF  12/13/62 
HULL  VIBRATION  DATA 
ATHWARTSHIPS  DIRECTION 


TRAIL  SHAFT  READINGS 


- STOTT"" 

|  RPM 

rPORT  STBD 

Remarks 

240 

210 

B 

3.5 

Shaft  freq. 

8  2ND  order 

24S 

210 

4  <08 

8.87 

t# 

M 

t«  II 

250 

210 

4.17 

10.4 

It 

II 

It  H 

210 

240 

4 

1.75 

Shaft  Freq. 

210 

245 

4.08 

2.88 

It 

II 

210 

250 

4.17 

2.38 

ft 

•I 

MACHINERY  SPACE  VIBRATION  DATA 
ENGINE  ROOM  *1 


STX7 

- .HISPLACEHFNT - 

VERT.  ATM  FSA 

CPS 

STOW 

RPM 

KEMXfflS - 

A 

.250 

.230 

.500 

22 

330 

Prop.  freq. 

B 

.625 

negi , 

negl. 

22 

330 

N  •• 

a 

negl. 

negl. 

,375 

22 

330 

Prop.  freq. 

a 

negl. 

negl. 

negl. 

m 

330 

m 

negl . 

negl. 

negl. 

- 

330 

- 

a 

negl. 

negl. 

negl. 

- 

330 

- 

G 

negl. 

negl. 

negl. 

m 

330 

m 

H 

negl. 

negl. 

negl. 

- 

330 

m 

■ 

.375 

.500 

22 

330 

Prop.  freq. 
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DD836  -  USS  MACKENZIE 
PRE-FRAM  TRIAL  OF  12/13/62 
MACHINERY  SPACE  VIBRATION  DATA 
ENGINE  ROOM  #2 


STA 

— ■ - mmmsm - 

VERT.  ATH  FftA 

FREQ 

CPS 

SHAFT 

RPM 

REMARKS 

H 

negl. 

negl. 

.875 

22 

330 

Prop.  Freq 

b 

3.750 

.625 

negl. 

22 

330 

•«  M 

B 

3,750 

3.500 

1.625 

22 

330 

H  M 

B 

negl. 

negl. 

negl. 

- 

330 

- 

E 

nt\k- 

1.25 

22 

330 

Prop.  freq. 

B 

21-20 

315-300 

*•  « 

B 

negl. 

1.500 

1.250 

20 

300 

It  It 

H 

umi 

.750 

1.125 

20-19 

HE3B9 

«•  M 

I 

1.500 

.625 

B 

22 

330 

M  »* 
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